This study constructs a simplest model to examine anticompetitive exclusive contracts that prevent a downstream buyer from buying input from a new upstream supplier. Incorporating Nash bargaining into the standard one-buyer-onesupplier framework in the Chicago School critique, we show a possibility that an inefficient incumbent supplier can deter a socially efficient entry through exclusive contracts.
Introduction
Among the issues of vertical restraints (e.g., exclusive contracts, loyalty rebates, slotting fees, resale price maintenance, quantity fixing, and tie-ins), 1 exclusive contracts have long been controversial, especially since the Chicago School critique (Posner, 1976; Bork, 1978) , which argue that the rational buyer does not sign such a contract to deter a more efficient entrant.
2
By incorporating additional players into the baseline setting in the Chicago School, many papers examine possibilities of signing anticompetitive exclusive contracts (e.g., scale economies (Rasmusen, Ramseyer, and Wiley, 1991; Segal and Whinston, 2000) and competition between the buyers (Simpson and Wickelgren, 2007; Abito and Wright, 2008) ).
3 By contrast, we show a possibility that an anticompetitive exclusive contract attains under a one-buyer-one-supplier framework with one potential supplier. The key factor of our model is incorporating Nash bargaining into the baseline setting in the Chicago School. 4 Under the extended setting, upstream competition through entry does not generate enough buyer profits if the buyer has weaker bargaining power.
Anticipating the outcome, the buyer agrees with an exclusive contract offered by the incumbent. This contrasts with the Chicago School's setting in which entry generates fierce upstream Bertrand competition that induces the buyer to reject an exclusive offer. Fumagalli et al. (2012) is also the study which shows a possibility that an anticompetitive exclusive contract attains under a one-buyer-one-supplier framework with one potential supplier. The novelty of their model is incorporating incumbent's investments 1 Excellent surveys of vertical restraints are available in Rey and Tirole (2007) and Rey and Vergé (2008) .
2 Motta (2004) and Whinston (2006) explain discussions on the impact of the Chicago School argument on antitrust policies. 3 Aghion and Bolton (1987) is the pioneering work that shows a possibility that an anticompetitive contract attains. 4 In the context of vertical relations, Nash bargaining has been used in many papers (e.g., recently, Aghadadashli et al., 2016) .
which improve the value of ex-post trade into the traditional one-buyer-one-supplier model. 5 The differences between Fumagalli et al. (2012) and ours are as follows. We do not take into account incumbent's investments. We instead change the bargaining process, which generates a crucial difference when two suppliers are active. Fumagalli et al. (2012) for the case of socially efficient entry is less intense than under homogeneous Bertrand competition, which leaves room for exclusion even in the absence of investments.
The rest of this paper proceeds as follows. Section 2 introduces the model. Section 3 then presents the main results.
Model
This section develops the basic model. The upstream market consists of an upstream incumbent U I with constant marginal cost c I > 0 and an upstream entrant U E with constant marginal cost c E ∈ [0, c I ). Each of them is able to supply input to a downstream buyer D which is able to produce one unit of final product by using one unit of input.
The downstream demand is given by Q(p), which is continuous and Q (p) < 0. We assume that (p − z)Q(p) is strictly and globally concave in p;
The model contains four stages. In Stage 1, U I offers an exclusive contract to D.
This contract involves some fixed compensation x ≥ 0. D decides whether to accept this offer.
In Stage 2, after observing D's decision, U E decides whether to enter the upstream market. We assume that the fixed cost of entry f (> 0) is sufficiently small, such that if U E is active, it could earn positive profits.
In Stage 3, existing firms negotiate and make contracts for two-part tariffs. We assume that the outcome of every negotiation is given by Nash bargaining solution and Given the equilibrium outcomes in the subgame following Stage 1, we derive the essential conditions for an exclusive contract. Let π j i be the profit of i (i = D, U I ) under state j (j = a, r, where a and r indicate 'Accept' and 'Reject'). For an exclusion equilibrium, the equilibrium transfer x * must satisfy the following two conditions.
First, it must satisfy the individual rationality for U I ; that is, U I must earn higher operating profits under exclusive dealing, such that
Second, it must satisfy the individual rationality for D; that is, the compensation 6 It is not optimal for D to bargain first with U I . amount x must induce D to accept the exclusive offer, such that
From the above conditions, it is easy to see that an exclusion equilibrium exists if and only if inequalities (1) and (2) hold simultaneously. That is, an exclusion equilibrium exists, if the highest value of x * in inequality (1) is larger than or equal to the lowest value of x * in inequality (2). This is equivalent to the following condition:
Condition (3) implies that for the existence of anticompetitive exclusive contracts, we must examine whether exclusive agreements increase the joint profits of D and U I .
Result
We solve the game by using backward induction. In Stage 4, given the agreed wholesale price w, D sets p(w) to maximize its profit, such that
For notational convenience, we define the gross downstream profit given w as Π(w) ≡ (p(w) − w)Q(p(w)). The rest of this section is organized as follows. We first consider the case in which D accepts the exclusive offer in 3.1. We then explore the case in which D rejects the exclusive offer in 3.2. Finally, we examine the existence of anticompetitive exclusive contracts in 3.3.
D accepts the exclusive offer
The bargaining problem between D and U I in Stage 3 is given as The resulting profits of D and U I , excluding the fixed compensation x, are given as
D rejects the exclusive offer
Anticipating the outcome after the breakdown of the first negotiation, D and U E negotiate their trading term. Note that for the breakdown of the first negotiation between D
and U E , D negotiates with U I . Therefore, the bargaining outcome for the breakdown of the first negotiation coincides with the bargaining outcome in the previous subsection;
namely, D's outside option under bargaining with U E is π a D . The bargaining problem between D and U E is given as
The maximization problem leads to the following two equations:
Substituting the second equation into the first one, we obtain
Thus, we have w r E = c E . Substituting it into the second equation, we obtain
By using outcomes in (4), the resulting profits of firms are given as
Comparison
We now consider the game in Stage 1. From the outcomes in (4) and (5), we derive the condition that D accepts the exclusive offer by U I . Substituting (4) and (5) into (3), we obtain
From this condition, we obtain the following proposition:
Proposition 1 Suppose that upstream suppliers adopt two-part tariffs and that industry profits are allocated by bilateral Nash bargaining between D and upstream suppliers.
U I can deter socially efficient entry as a unique equilibrium outcome if and only if
Note that for all β ∈ (0, 1), we have Γ(β) > 1, Γ (β) < 0, and Γ (β) > 0 and that Γ(β) → ∞ as β → 0 and Γ(β) → 1 as β → 1 (See Figure 1) .
[ Figure 1 about here]
To understand our result, we compare sequential Nash bargaining characterized here with Nash bargaining with random proposers in Fumagalli et al. (2012) . Regardless of bargaining types, the joint profits between U I and D become Π(c I ) when D accepts the exclusive offer.
The crucial difference arises when D rejects the exclusive offer. Under the case of random proposers, U I and U E become homogeneous Bertrand competitors with probability 1 − β, while D makes the price offer with probability β. More importantly, when suppliers compete, U I offers its best term (c I , 0). As a result, Nash bargaining with random proposers induces D to earn βΠ(c E ) + (1 − β)Π(c I ), which is strictly larger than Π(c I ). Therefore, exclusion never occurs in the absence of investments.
Sequential bargaining here, however, allows U I to offer (c I , (1 − β)Π(c I )) off the equilibrium path. Hence, the competition between suppliers is less intense than under homogeneous Bertrand competition. This prevents D from earning higher profits for the case of entry and thus there is room of exclusion outcomes; exclusion occurs even in the absence of investments. 7 In addition, as D's bargaining power is weak, it earns lower profits; namely, the possibility of exclusion is higher when D has limited bargaining power.
Our result provides an important policy implication for antitrust agencies; the possibility of anticompetitive exclusive dealing depends highly on the bargaining process when a downstream buyer negotiates with upstream suppliers. More concretely, anticompetitive exclusive dealing occurs if the buyer needs to negotiate with suppliers sequentially. Such exclusion is more likely to be observed in the case where the buyer faces some time constraints, which reduce its bargaining power, and limitations of negotiation opportunity.
7 We can extend the analysis here to the case in which N entrants exist and show the possibility of exclusion exists for the finite number of upstream suppliers. The proof of this result can be available upon request. 
